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CC BY-NC-ND license (http://creativeAbstract Objective: To study the characteristics of the clinical application of traditional
herbal medicine in five countries and regions where traditional medicine (TM) is widely used:
Japan; South Korea; mainland China; Hong Kong, China; Taiwan, China. And to analyze, from
multiple angles, the variations in the methods of TM used in each countries and regions.
Methods: Fifty commonly used traditional herbs (TOP50) from classical formulae were
selected, and descriptive statistics, correlation analyses, and Friedman test were used to
compare methods of clinical application and dosages in the countries and regions of interest
based on a retrospective review of randomly-selected medical records.
Results: There were significant differences in sequencing TOP50 among the five countries and
regions (P < .01). The adherence to the classical formulae, from strong to weak was Japan;
mainland China; Taiwan, China; Hong Kong, China; South Korea. There were also significant
differences in TOP50 dosing regimens (P< .01). Overall dosages of TOP50 from high to low were:
mainland China; Hong Kong, China; Taiwan, China; South Korea; Japan. Finally, there were86 010 6428 6307.
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commons.org/licenses/by-nc-nd/4.0/).
Clinical application of traditional herbal medicine 141significant differences in the dosage intervals (P < .01), with dosage intervals from maximum to
minimum as follows: mainland China; Taiwan, China; Hong Kong, China; South Korea; Japan.
Conclusions: The clinical dosages of traditional herbal medicine used in the mainland China are
relatively large compared with those prescribed in the other four countries and regions, and the
range of dosages inmainland China ismore flexible. On the other hand, clinical dosages of TOP50
are the lowest in Japan, where the dosage range is also the narrowest, supporting the idea that
Doctors of Kampo medicine are highly cautious and are likely to adhere strictly to classical
formulae, while Hong Kong, China and Taiwan, China are in the middle. The dosage of TOP50
in South Korea is significantly lower than that used in the mainland China; Hong Kong, China
and Taiwan, China where the adherence to the classical formulae was the lowest, albeit slightly
higher than that in Japan. The methods of clinical application of traditional herbal medicine in
the five countries and regions were affected by multiple factors, including history, geography,
climate, and culture.
ª 2015 Beijing University of Chinese Medicine. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).Introduction
Traditional Chinese medicine (TCM) thrives in the mainland
China and is also widely used in Hong Kong, China; Taiwan,
China; Japan; South Korea. For historical reasons, Hong
Kong, China and Taiwan, China have been greatly influ-
enced by Western medicine, but TCM has remained deeply
rooted in these regions. In an opinion survey in 2010, 75% of
the residents living in Hong Kong, China received TCM
therapy, and 20% regularly visited TCM doctors.1 Likewise,
in Taiwan, China, TCM has been a long-trusted mode of
health care.2 When communications between China and
Korea were established around the 2nd century AD, TCM
was introduced to Korea. Over the long term, it has evolved
to Korean medicine (KM).3,4 By about the 5th and 6th cen-
tury AD, TCM had spread to Japan via Korea or directly from
China, and it went on to be the foundation for Kampo
medicine (KPM).5,6 There were 12,639 KM hospitals and
20,668 licensed physicians in South Korea in 2012.7 In
Japan, more than 200 KPM formulations are covered by the
social medical insurance plan, and 80 medical schools offer
KPM courses.8 Thus, both KM and KPM have important po-
sitions in their medical systems. Traditional medicine (TM)
in each of the five countries and regions included herein is
essentially the same as TCM, but it has its own diagnostic
and therapeutic characteristics in each area, and these
differences are also embodied in the methods of applica-
tion of traditional herbal medicines.
The classical formulae (CF), which are those that were
initially recorded in the classical medical literature before
the Han Dynasty, are mainly represented by the Zhang
Zhongjing’s formulae in the Shanghan Zabing Lun (Treatise
on Cold-induced and Miscellaneous Diseases). These clas-
sical formulae, also known as the inaugural ones, have
proven to be effective for more than 2000 years, and have
been accepted by doctors of future generation. They are
widely used in the mainland China; Hong Kong, China;
Taiwan, China; Japan; South Korea.
Here, we have selected 50 commonly-used classical
Chinese herbs (TOP50) in order to further clarify the char-
acteristics of their clinical application and dosage in thefive countries and regions, and to better understand the
methods of use of traditional herbal medicines as well as
the reasoning behind the local formulations in each region.
Materials and methods
Herbs
The TOP50 were identified according to the traditional
frequency of use accorded by Zhang Zhongjing, the fre-
quency of use in contemporary clinical settings, and the
results of a questionnaire survey that was sent to randomly
chosen well-known long-term doctors of TCM.9 Fig. 1 shows
the flow diagram for the selection of the TOP50 herbs.
Finally, 50 herbs that were commonly used by Zhang
Zhongjing and still commonly used in modern practice were
identified, and defined as the TOP50 (Table 1).
Herbs data
Clinical data on the oral administration of herbs were
collected from medical records in mainland China; Hong
Kong, China; Taiwan, China; Japan; South Korea. Eleven
TCM hospitals in 8 provinces (autonomous regions and mu-
nicipalities) in mainland China were chosen and herbs for
oral administration were collected from the outpatient
medical records. In order to avoid discrepancies in pre-
scribing methods resulting from different diseases, we used
a stratified random sampling method. Herbs were classified
according to the specialties of the prescribers and the
population distributions of different departments. In this
way, different types of diseases were more likely to have
roughly equal representation.
Mainland China
A totally of 10,398 prescriptions were collected from 10
specialties, including cardiology, pneumology, gastroen-
terology, oncology, dermatology, endocrinology, gynecol-
ogy, orthopedics, nephrology, ophthalmology, and
otolaryngology. The 11 hospitals were located in the
Fig. 1 Flow diagram for selection of the TOP50 traditional herbs.
142 L. Chen et al.northeast, southeast, northwest, southwest, and central
areas of China, which provided a relatively good repre-
sentation of varying clinical characteristics of TCM doctors
across mainland China.
Hong Kong, China
Approximately 715 prescriptions for oral decoctions were
collected from the records of TCM doctors in Hong Kong,
China. We used the same method of data collection as in
the mainland China, i.e. prescriptions were collected via
stratified random sampling, which was conducted by
department in order to avoid selection bias.
Taiwan, China
Prescriptions for orally administration were retrieved from
the electronic medical records of 7 clinics in Taiwan, China
through the national health insurance database from
January 2010 to January 2012. Most were granules orpowder (known in Taiwan as Scientific Chinese Medicine,
which will be discussed later in this report), and herbal
decoction was in the minority, accounting for only 10%. In
order to make the data for all the five countries and regions
of interest comparable, only decoctions were included. We
ultimately identified 11,395 prescriptions for oral adminis-
tration to represent the characteristics of TCM in Taiwan,
China.
Japan
Through a literature search, wemanually searched Japanese
journals about Kampo medicine, which included The Clinics
of Kampo Medicine (from January 1990 to August 2012),
Chinese Medicine Clinics (from January 1994 to August
2012), and Kampo Medicine Research (from January 1990 to
August 2012), as well as Japanese Kampo medical books,
which included Kampo Clinic Three Decades, The Essence of
Kampo Medical Clinical Therapeutic Experiences, and
Table 1 Usage and dosage of TOP50 in five countries and regions.
Medicinal herb TOP50 in CF
Sequencing
Sequencing of Frequency Minimum dose (g) Maximum dose (g) Average dose (g)
CHN HKG TPE JPN KOR CHN HKG TPE JPN KOR CHN HKG TPE JPN KOR CHN HKG TPE JPN KOR
Gancao 1 1 1 1 1 1 3 3 0.5 0.4 0.7 30 20 28 6 16 11.5 6.6 2.4 1.9 3.1
Guizhi 2 48 8 7 5 20 5 1 0.5 1 1.6 30 30 9 6 15 15.4 9.3 2.5 3.2 5.8
Shengjiang 3 44 32 13 2 9 3 2 1 1 1.2 30 15 4 6 12 12.8 8.7 2.3 3.3 5.4
Shaoyao 4 5 5 10 3 5 8 10 1 1 1.8 50 30 10 10 20 16.2 14.5 3.3 6.4 5.5
Ganjiang 5 103 38 14 18 44 3 3 0.3 0.5 1.2 30 15 5 5 8 14.7 8.3 2.3 2.2 3.4
Fuzi 6 104 21 19 15 93 3 5 0.3 0.2 1.0 80 30 5 4 6 8.4 14.3 1.9 1.5 2.6
Renshen 7 53 141 49 6 8 5 6 1 1 1.0 18 20 5 8 15 8.6 13.7 1.9 2.8 4.0
Banxia 8 34 11 12 9 7 3 4 1 1 2.0 15 20 15 9 32 10.4 10.5 2.8 4.7 5.3
Huangqin 9 20 18 9 10 19 5 3 0.5 0.5 0.8 20 30 24 6 8 15.0 12.2 2.3 2.7 4.1
Fuling 10 2 2 4 4 3 10 5 1 1 2.0 50 45 30 10 20 17.5 16.8 3.1 4.4 4.8
Dihuang 11 9 4 6 16 69 12 6 1 0.5 0.4 50 30 10 6 16 17.6 16.6 3.6 3.4 5.1
Mahuang 12 121 84 15 20 47 3 3 0.3 0.5 1.2 20 15 6 6 30 11.4 7.6 2.0 3.6 6.6
Dahuang 13 93 36 36 21 81 3 2 0.1 0.3 1.8 20 20 4 5 20 9.6 7.9 1.1 1.8 4.8
Huanglian 14 18 61 30 17 58 1 3 0.3 0.5 1.0 15 10 4 5 8 8.6 6.1 1.5 2.5 3.3
Kuxingren 15 39 54 42 26 84 3 6 1 1.5 2.0 18 15 5 7 15 10.5 10.5 2.7 3.9 5.8
Huangqi 16 6 6 3 19 14 10 6 0.8 1 2.0 150 120 40 10 30 18.3 23.3 5.4 3.7 5.0
Baizhu 17 3 3 20 11 6 5 6 1 1.5 1.4 50 30 15 6 30 12.8 13.0 3.1 3.6 5.0
Zhishi 18 26 94 37 22 42 3 6 1 1 2.0 30 15 5 6 16 15.9 11.4 2.5 2.2 4.3
Xixin 19 95 67 24 35 73 1 1.5 0.4 0.5 1.2 15 12 3 3 6 3.2 3.7 1.2 2.0 3.0
Shigao 20 56 173 33 29 74 15 12 1 2 2.0 120 60 20 20 60 26.8 31.0 4.5 9.4 18.6
Danggui 21 4 7 2 8 4 10 4 1 0.5 1.5 50 20 30 9 48 15.5 10.6 2.9 3.4 4.6
Houpo 22 45 55 31 28 33 3 5 1 1 1.2 20 20 5 5 16 11.3 10.9 2.3 2.9 4.2
Chaihu 23 17 16 8 13 16 5 4 1 0.5 0.7 40 24 6 8 16 17.5 9.6 2.4 4.1 4.4
Muli 24 83 64 28 41 107 10 15 2 1.5 4.0 50 30 10 10 20 16.1 28.1 4.7 4.2 9.0
Jiegeng 25 30 37 29 24 26 5 5 1 1 1.2 15 15 10 6 12 10.1 9.7 2.6 2.8 3.5
Zhizi 26 23 47 22 30 35 3 6 0.5 0.5 1.4 15 15 6 3 20 10.6 10.4 2.4 2.1 3.7
Wuweizi 27 47 30 34 44 39 3 3 0.5 1 2.0 15 15 5 3 12 10.7 8.7 1.9 1.9 4.0
Taoren 28 58 24 11 31 78 3 9 0.5 1 1.5 20 30 6 5 6 12.5 11.0 2.4 3.5 3.1
Gualou 29 76 87 47 80 109 10 10 2 2 4.0 50 30 4 4 12 16.8 14.8 2.8 2.9 8.4
Chuanxiong 30 14 14 5 12 10 3 3 0.5 1 0.5 20 15 12 6 20 11.5 9.5 2.5 2.8 0.4
Zexie 31 19 25 23 33 28 3 6 0.5 1.5 2.0 50 30 10 5 15 17.5 13.5 2.8 2.9 6.7
Longgu 32 73 119 41 45 108 10 20 2 1.5 2.0 50 40 10 10 20 20.7 29.0 4.1 4.5 9.0
Maidong 33 24 15 18 25 15 10 9 1.5 1.5 2.0 60 30 30 10 20 15.8 13.2 2.9 4.9 4.9
Wuzhuyu 34 96 159 44 46 82 3 3 0.5 0.5 1.2 15 20 5 2.5 20 11.4 9.0 2.3 1.4 4.1
Zhuling 35 79 70 45 61 114 10 9 2 2 3.0 60 30 15 4 9 12.7 14.0 3.6 2.8 5.0
Cangzhu 36 57 45 17 23 25 5 5 1 1 2.0 50 15 20 6 15 12.8 10.1 3.0 3.3 5.0
Fangfeng 37 46 34 27 27 29 3 6 1.5 0.5 1.8 30 15 10 6 6 13.8 10.7 2.7 2.7 3.5
Mudanpi 38 31 19 16 38 30 3 6 1.5 1 1.2 20 20 10 4.5 9 14.6 11.6 2.8 3.0 5.9
Shengma 39 74 78 32 40 45 3 4 0.4 0.5 1.0 30 12 5 3 12 10.6 7.8 1.8 1.2 2.6
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144 L. Chen et al.Therapy Based on Syndrome Differentiation in Kampo
Medicine. A total of 823 prescriptions for oral administration
were identified.10 Even though the decoctions identified in
Japan were not directly from hospital or clinic records, we
found that the medical records in published journals and
books provided an accurate portrayal of clinical trends in
Japan that reflected the realities of usage and dosage of
medicinal herbs in that country.
South Korea
A total of 713 prescriptions for oral administration were
identified in the prescribing records of KM doctors.11 As in
mainland China and Hong Kong, prescription data were
collected through stratified random sampling, which was
conducted by specialty department in order to avoid bias.Inclusion and exclusion criteria
To standardize and unify the material, the research was
limited to orally administered decoctions. The names of the
included medicinal herbs were standardized according to
the stipulation of the Chinese Pharmacopoeia (2010). All
measurements were normalized by gram. Non-decoctions,
such as granular, powder, pill, and plaster formulations,
were not included in the analyses. Decoctions of pediatric
prescriptions that were not orally administered, and de-
coctions without definite dosages were also excluded. In
total, the number of herbal decoctions that met the in-
clusion criteria, by country or area, was 8476 in mainland
China; 555 in Hong Kong, China; 10,298 in Taiwan, China;
685 in Japan; 643 in South Korea.Dosage parameters
Frequency of use, average dosage, and dosing intervals in
each of the five countries and regions were determined.
Frequency of use was defined by the times of the TOP50
herbs in the decoctions identified by the above methods.
This illustrated circumstances of usage of the TOP50 herbs.
The average dosage of the TOP50 herbs was defined as the
dosage of the herbs averaged over all the herbal de-
coctions. The interval of dosage distribution was defined as
the difference between the maximum dosage and the
minimum dosage, and this was evaluated to determine
flexibility of usage of medicinal herbs.Statistical analyses
The statistical software SPSS 20.0 (IBM, Chicago, IL, USA)
was used for data analysis. Frequency of use was assessed
by Spearman’s correlation analysis. Average dosage and
dosage distribution intervals were compared by the Fried-
man test.
Results
The clinical applications of the TOP50 in the five countries
and regions are presented as usage and dosage in Table 1.
Fig. 2 Adherence to classical formulae.
Clinical application of traditional herbal medicine 145Frequency of use
In classical formulae, some medicinal herbs, such as Fuzi
(Aconitum carmichaelii Debx), Renshen (Panax ginseng C.A.
Mey), Mahuang (Ephedra sinica Stapf ), and Dahuang (Radix
et Rhizoma Rhei Palmati) were used with high frequency
and ranked among the top 15. Recently, the list has
changed. TM doctors from the 5 countries and regions are
now usually using milder herbs that invigorate qi and
nourish blood, such as Fuling (Poriacocos Wolf ), Baizhu
(Rhizoma Atractylodis Macrocephalae), Danggui (Radix
Angelicae Sinensis), and Huangqi (Radix Astragali Mongol-
ici) (Table 2). The Top 15 herbs that are used in the five
countries and regions in herbal decoctions contain compo-
nents of the Si Wu Tang and Si Jun Zi Tang. Some traditional
medicinal herbs, such as Chenpi (Pericarpium Citri Retic-
ulatae), Danshen (Salvia miltiorrhiza Bge), and Yiyiren
(Semen Coicis), which are nowadays used frequently in the
five countries and regions were not the main concern of the
present study because they were not in the defined TOP50.
Average dosage
The average dosages of the TOP50 in the five counties and
regions were calculated, which would have reflected the
overall patterns of dosage in a given country or region. The
differences of average dosage among the five countries
and regions were significant through Friedman test
(c2 Z 151.770, P Z .000). The dosages of the TOP50 in
mainland China were the largest, followed by Hong Kong,
China; Taiwan, China; South Korea; Japan. There was small
differenceamongmainlandChina;HongKong,China; Taiwan,
China (Fig. 3). The average dosages of the TOP50 in mainland
China; Hong Kong, China; Taiwan, China were approximately
3e4 times as high as that in Japan.
Interval of dosage distribution
The differences in the interval of dosage distribution among
the five countries and regions were significant by Friedman
test (c2 Z 129.313, P Z .000). Moreover, a mean rank
method for the dosage distribution intervals of the TOP50
was given, and the flexibility sequencing of usage of themedicinal herbs in the five countries and regions were
derived (Table 4). The maximum was in mainland China,
followed by Taiwan, China; Hong Kong, China; South Korea,
and Japan. The dosage distribution intervals in mainland
China and Taiwan, China were similar. The doctors in main-
land China and Taiwan, China used medicinal herbs flexibly.
The doctors in Japan were prudent in their use of herbs.
Discussion
Traditional Chinese medicine was originated from the
central plain of China and then it was introduced to Hong
Kong, China; and Taiwan, China. It spread to South Korea
and Japan and evolved over time into Korean medicine and
Kampo medicine. Differences in geography, environment,
history, culture, climate, and other factors have contrib-
uted to the unique application characteristics of herbs in
the five countries and regions examined in our study.
Mainland China
Beside the school of classical formulae, various schools of
medical thought went on to become a self-contained in-
stitutions alongside the development of TCM. They differed
from one another in both the usage and dosage of tradi-
tional herbal medicines. This had far-reaching influences on
later generations, which has led to varied status of the
clinical application of herbs used in contemporary mainland
China. It is one of the reasons for the wide scope of dosages
used in mainland China.
The differences in the clinical application of herbs were
also related to the increasing understanding of traditional
herbal medicines. For instance, there are 166 herbs in the
classical formulae, while 5767 herbs are listed in the Dic-
tionary of Medicinal Plants,12 which is one of the most
comprehensive reference books on traditional herbal
medicines.
The TCM education system has improved over the past
50 years. The industrialized and standardized personnel
training, scientific advancement, and systematic education
have been achieved.13 TCM doctors in mainland China have
studied in TCM colleges with integrated education. They
have learned various theories of TCM. Shanghan Zabing Lun
is only one of the lessons.
Mainland China is a major consumer of traditional herbal
medicines. Cultivated herbs are popularly used because of
the overexploitation of wild herbs. Owing to requirements
for mass production and economic profit, more fertilizers
are used to promote growth, which leads to a larger size of
production and fewer active ingredients compared to the
wild herbs. Most herbs that have a high content of active
constituents are exported to other countries for a higher
price. This is one of the core reasons why the dosage of
herbs used in mainland China is much larger than that in
Japan and South Korea.14,15
Hong Kong, China
TCM in Hong Kong, China originated from mainland China,
especially from the Lingnan area of Guangdong province.
The two locations have homologous cultures and frequent
exchanges. Early on, many TCM doctors traveled back and
Table 2 The Top 15 traditional herbal medicines used in the five countries and regions.
Frequency
(Rank)
Classical formulae Mainland China Hong Kong, China Taiwan, China Japan South Korea
1 Gancao (Radix
Glycyrrhizae)
Gancao (Radix
Glycyrrhizae)
Gancao (Radix
Glycyrrhizae)
Gancao (Radix
Glycyrrhizae)
Gancao (Radix
Glycyrrhizae)
Gancao (Radix
Glycyrrhizae)
2 Guizhi (Ramulus
Cinnamomi)
Fuling (Poriacocos Wolf ) Fuling (Poriacocos Wolf ) Danggui (Radix Angelicae
Sinensis)
Shengjiang (Zingiber
officinale Rosc)
Chenpi (Pericarpium
Citri Reticulatae)
3 Shengjiang (Zingiber
officinale Rosc)
Baizhu (Rhizoma
Atractylodis
Macrocephalae)
Baizhu (Rhizoma
Atractylodis
Macrocephalae)
Huangqi (Radix Astragali
Mongolici)
Baishao (Radix Paeoniae
Alba)
Fuling (Poriacocos Wolf )
4 Baishao (Radix Paeoniae
Alba)
Danggui (Radix Angelicae
Sinensis)
Dihuang (Radix
Rehmanniae)
Fuling (Poriacocos Wolf ) Fuling (Poriacocos Wolf ) Danggui (Radix Angelicae
Sinensis)
5 Ganjiang (Zingiber
officinale Rosc)
Baishao (Radix Paeoniae
Alba)
Baishao(Radix Paeoniae
Alba)
Chuanxiong (Ligustcum
chuanxiong Hort)
Guizhi (Cinnamomum
cassia Presl )
Baishao (Radix Paeoniae
Alba)
6 Fuzi (Aconitum
carmichaelii Debx)
Huangqi (Radix Astragali
Mongolici)
Huangqi (Radix Astragali
Mongolici)
Dihuang (Radix
Rehmanniae)
Renshen (Panax ginseng
C.A. Mey)
Baizhu (Rhizoma
Atractylodis
Macrocephalae)
7 Renshen (Panax ginseng
C.A. Mey)
Chenpi (Pericarpium
Citri Reticulatae)
Danggui (Radix Angelicae
Sinensis)
Guizhi (Ramulus
Cinnamomi)
Dazao (Ziziphus jujube
Mill )
Banxia (Pinellia ternata
Breit)
8 Banxia (Pinellia ternata
Breit)
Danshen (Salvia
miltiorrhiza Bge)
Guizhi (Ramulus
Cinnamomi)
Chaihu (Bupleurum
chinense DC )
Danggui (Radix Angelicae
Sinensis)
Renshen (Panax ginseng
C.A. Mey)
9 Huangqin (Scutellaria
baicalensis Georgi)
Dihuang (Radix
Rehmanniae)
Danshen (Salvia
miltiorrhiza Bge)
Huangqin (Scutellaria
baicalensis Georgi)
Banxia (Pinellia ternata
Breit)
Shengjiang (Zingiber
officinale Rosc)
10 Fuling(Poria cocos Wolf ) Yiyiren (Coicis semen) Dangshen (Radix
Codonopsisi)
Baishao (Radix Paeoniae
Alba)
Huangqin (Scutellaria
baicalensis Georgi)
Chuanxiong (Ligustcum
chuanxiong Hort)
11 Dihuang (Radix
Rehmanniae)
Shashen (Adenophora
borealis)
Banxia (Pinellia ternata
Breit)
Taoren (Prunus persica
Batsch)
Baizhu (Rhizoma
Atractylodis
Macrocephalae)
Dazao (Ziziphus jujube
Mill )
12 Mahuang (Ephedra sinica
Stapf )
Gouqizi (Lycium
barbarum L)
Shanyao (Dioscorea
poopsita Thunb)
Banxia (Pinellia ternata
Breit)
Chuanxiong (Ligustcum
chuanxiong Hort)
Dihuang (Radix
Rehmanniae)
13 Dahuang (Radix et
Rhizoma Rhei Palmati)
Dangshen (Radix
Codonopsisi)
Chenpi (Pericarpium
Citri Reticulatae)
Shengjiang (Zingiber
officinale Rosc)
Chaihu (Bupleurum
chinense DC )
Xiangfu (Cyperus
rotundus)
14 Huanglian (Coptis
chinecsis Franch)
Chuanxiong (Ligustcum
chuanxiong Hort)
Ganjiang (Zingiber
officinale Rosc)
Ganjiang (Zingiber
officinale Rosc)
Chenpi (Pericarpium
Citri Reticulatae)
Huangqi (Radix Astragali
Mongolici)
15 Kuxingren (Semen
Armeniacae Amarum)
Chishao (Paeonia
lactiflora Pall )
Mahuang (Ephedra sinica
Stapf )
Mahuang (Ephedra sinica
Stapf )
Fuzi (Aconitum
carmichaelii Debx)
Maidong (Radix
Ophiopogonis Japonici)
The frequency ranking of the TOP50 herbs was compared with classical formulae in the five countries and regions by Spearman’s correlation analysis. Correlation coefficients illustrated
the inheritance of the classical formulae. This showed that prescribers in Japan adhered the most closely to the classical formulae (rZ 0.86, pZ 0.000), followed by those in mainland
China; Taiwan, China; Hong Kong, China; South Korea (Table 3, Fig. 2).
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Table 3 Adherence to classical formulae.
Spearman’s rho Classical
formulae
Mainland China Hong Kong, China Taiwan, China Japan South Korea
Classical formulae Correlation coefficient 1.000 0.450* 0.431 0.436* 0.860 0.314*
Sig. (2-tailed) . 0.001 0.002 0.002 0.000 0.026
N 50 50 50 50 50 50
*Correlation was significant at the 0.05 level (2-tailed).
Fig. 3 Average dosages of the TOP50 in the five countries and
regions.
Clinical application of traditional herbal medicine 147forth between Guangdong and Hong Kong practicing medi-
cine and teaching.16 During the Anti-Japanese War Period,
Guangdong College of TCM moved to Hong Kong, China, to
continue teaching and training many TCM doctors.17 In the
1950se1960s and thereafter, large quantities of TCM doc-
tors from Shanghai, Guangdong moved into Hong Kong,
China. So the number of experts in Hong Kong increased.18
After the handover in 1997, the Hong Kong government
increased support for TCM by providing policy assistance
and arranging TCM curriculum at Hong Kong Baptist Uni-
versity, Chinese University of Hong Kong, and University of
Hong Kong. They employed visiting professors from main-
land China and arranged students to do internships in the
Chinese Mainland Hospitals.19
Thus, it is clear that TCM in Hong Kong, China, has been
heavily influenced by mainland China (especially Guang-
dong province). With the frequent exchanges in TCM edu-
cation between mainland China and Hong Kong, China,
application of TCM in Hong Kong, China, is similar to that in
mainland China both in usage and dosage of herbs.Table 4 Mean rank of dosage distribution intervals of the
TOP50 in the five countries and regions.
Country or region Mean rank
CHN 4.26
TPE 4.06
HKG 2.92
KOR 2.64
JPN 1.12Taiwan, China
The clinical application of herbs in Taiwan, China, is similar
to that in mainland China and Hong Kong, China. Regarding
historical background and political factors, the develop-
ment of Chinese medicine in Taiwan, China, can be divided
into three phases: the Ming and Qing periods, the period of
Japanese Occupation, and the period of the Kuomintang to
the present.20
During the period of Yong-Li of the Ming Dynasty, Zheng
Chenggong defeated the colonists from the Netherlands
and recovered Taiwan. TCM was introduced to Taiwan along
with the influx of the mainland population. We compared
the frequency of the TOP50 in herbal decoctions for oral
administration from Taiwan with herbal decoctions in the
Ming Dynasty.21 The results showed that 11 herbs were the
same among the 15 herbs that were most frequently used.
There are similarities in the clinical applications of herbs
among doctors in present-day Taiwan, China, and the Ming
Dynasty. After the failure of the Sino-Japan War in 1894,
the Qing Dynasty signed Taiwan over to Japan. Taiwan was
under Japanese occupation for 50 years. The Japanese
government pushed for cultural invasion after military
occupation. They fully implemented Western medicine and
prohibited TCM.22 However, as an important part of the
health care system, TCM was deeply rooted in the Taiwa-
nese ideology. Because of the oppression by the Japanese
armies, the inheritance of TCM proceeded slowly through
teaching. After Japan surrendered in 1945, Kuomintang
governed Taiwan and confirmed the important status of
TCM. In 1958, Taiwan promoted the regularization of TCM
and emphasized training. In the 1980s, the two sides of the
Taiwan Strait coordinated academic exchanges in TCM and
organized a series of activities such as national medicine
symposiums, and Chinese medicine seminars on both sides.
They initially invited senior doctors experienced in TCM to
come to Taiwan to participate in academic exchanges.
There is no significant difference between Taiwan, China,
and mainland China in the usage and dosage of herbs.
Japan
For the frequency of use, the TOP50 used in Japan was the
closest to that in the classical formulae. The dosages of the
TOP50 were the lowest in the five countries and regions. At
the same time, Japanese doctors used herbs more
cautiously and used less variety of herbs.
TCM spread to Japan from Korea in the 5th to 6th cen-
tury and later developed into Kampo medicine, which
thrived in the 16th century.23 During the Edo period, Jap-
anese medicine sparked a wave of learning of Shanghan
Zabing Lun, and an ancient formulae school was formed,
which evolved to become the mainstream Kampo medicine.
148 L. Chen et al.Kampo medicine placed more emphasis on Shanghan Zabing
Lun due to Japan’s culture and history.24 Japan’s culture is
characterized by valuing simplicity and emphasizing more
practice than theory.25 Thus, they attach great importance
to Shanghan Zabing Lun and discount Huangdi Neijing
(Huangdi’s Canon of Medicine), which contains complicated
medical theory. Conversely, Shanghan Zabing Lun has fewer
speculative elements and doctors can treat disease by using
the clauses and formulae in this book. During the Edo
period, the Sakoku policy of the Tokugawa government and
the banning of Kampo medicine after the Meiji Restoration
prevented the incorporation of many new theories and
views from TCM after the Jin and Yuan Dynasties. Japanese
doctors often use the original classical formulae without
many changes; at most, they use two classical formulae
together, or add or subtract 1 or 2 herbs.26
Small dosages are used in Japan for the following rea-
sons. First, according to the metrology from the Eastern
Han Dynasty, 1 Liang is equal to approximately 1e1.6 g in
classical formulae in Japan. For example, YaKaza Doumei
considered that 1 Liang was equal to 1.33 g in his book
Commentary on Using Kampo Prescriptions in Clinic.27
Their dosage conversion is mainly based on the Shenlong
scale, which is recorded in Bencao Jingji Zhu (Commentary
on Shennong’s Herbal ) by Tao Hongjing. The Shenlong
scale regards 10 Shu as 1 Liang. The official scale of the
Eastern Han Dynasty considered 100 Shu to equal 1 Liang,
which is 10 times that of the Shenlong scale. Based on the
Shenlong scale, 2 Liang or 3 Liang, the most commonly used
dosages in the classical formulae, are equivalent to 3 or 4 g
in Kampo medicine. Second, 80% of herbs in Japan are
imported.14 Doctors use expensive herbs frugally to avoid
waste. Due to the small resources of herbs, doctors in
Japan hope that the least amount of herbs can provide the
most curative effect. Third, the method of administering
medicine is different. In Japan, many people, including
doctors, think that Kampo medicine has little or no effect
on acute conditions and it is only efficacious for chronic
disease and conditions over a long time period.28 For
safety, they used small dosages to maximize the efficacy of
accumulated doses. On the contrary, TCM doctor often use
large dosages to achieve a curative effect in a short time
period. Fourth, TCM always monitors the herbs’ processing
to reduce toxicity or to increase efficacy, which can pro-
mote safety and curative effect. The doctors of Kampo
medicine always use crude herbs or herbs with simple
processing to avoid a reduction of effectiveness or
waste.25,29 Therefore, they use small dosages to avoid toxic
side effects. Additionally, they discarded the theory of
nature and flavor, meridian tropism. Fifth, the doctors of
Kampo medicine usually use concentrated herbs, processed
with spray drying technology to prevent the loss of active
and volatile constituents. Small dosages can achieve ther-
apeutic effects.30 Habit-forming small dosages will influ-
ence the dosages of prescriptions for decoctions. Sixth, the
doctors of Kampo medicine have much less experience and
are more strongly influenced by Western medicine than
Chinese doctors.31 They do not use large dosages for fear of
side effects. Seventh, the use of water for decocting af-
fects the extraction rate of effective ingredients. Re-
searchers have found in trials that the calcium, sodium,
and magnesium contents in water from China were muchhigher than those in water from Japan.32 The greater vol-
ume of minerals in water can make active ingredients
precipitate and impact the effectiveness of the herbs. The
doctors of Kampo medicine decoct herbs with soft water,
and more effective ingredients are obtained with the same
dosage. Lastly, Japan is an island country, with long, nar-
row terrain and a dense population. The Japanese are more
psychologically sensible and physically react to external
stimulation easily, including medicine. Some scholars have
said that Japanese people are more deficient in their
spleen and kidney due to living near the sea. They often
cannot tolerate large dosages of traditional herbal
medicine.14
South Korea
Korean medicine has many differences relative to Chinese
medicine in the usage of herbs. Compared to the classical
formulae, the differences were greatest in South Korea for
the frequency of use of the TOP50. The dosage used was a
little larger than that of Kampo medicine, which was
obviously smaller than that of mainland China; Hong Kong,
China; Taiwan, China.
Similarly to Japan, South Korea established its own na-
tional medicine with its own characteristics after TCM was
introduced. Dong Yi Bao Jian (Preecious Mirror of Eastern
Medicine) and Dong Yi Shou Shi BaoYuan (Prolonging Life
and Preserving the Origin in Eastern Medicine) are repre-
sentative works in Korean medicine. The former mainly
references Huangdi’Neijing Medicine and four eminent
physicians in the Jin and Yuan Dynasties. There are 4500
prescriptions collected from TCM books and only 59 are
classical formulae listed in Shanghan Zabing Lun. The
writer Xu Jun thought that mainland China had a more
continental climate, with winter cold and summer heat
that differed much from those of South Korea.33 Dong Yi
Shou Shi BaoYuan established a different academic
concept, Sasang Constitutional Medicine, which has been
employed in the modern clinical practice. The writer Li
Jima promoted a particular theory of the properties of
herbs, making self-contained rules regarding the herbs’
usage and creating 87 prescriptions that are still used
widely in modern clinical treatment.34 Shanghan Zabing
Lun is not popular. The differences in the frequency of use
of the TOP50 were greatest between prescriptions of
Korean medicine and the classical formulae.For dosage, Xu
Jun suggested that geography, local humanism, conditions
and customs in South Korea were different from those in
China. He made changes in the herb variety, dosage, pro-
cessing, boiling and extracting method of the original
prescriptions, different to those in Chinese ancient medical
books. In DongYiBaoJian, out of 59 original classical
formulae, dosage of 41 herbs was modified. The dosage of
some herbs was decreased to 1/10, or even to 1/25. The
dosages of prescriptions in DongYiShouShiBaoYuan were
also smaller than the original one.35 Secondly, Korean
medicine was greatly affected by the beliefs of the four
great Chinese masters of the Jin and Yuan Dynasties. The
dosages used by TCM doctors of the Jin and Yuan Dynasties
were relatively small. We referred to the medical litera-
ture of the Jin and Yuan Dynasties and concluded that the
average dosage of the TOP50 prescribed by the four
eminent physicians was 0.6e7.8 g and mostly ranged from
Clinical application of traditional herbal medicine 1492.0 to 4.0 g. The average dosage of the TOP50 in the Jin
and Yuan Dynasties was 3.3 g,36 while that in present South
Korea the average dosage is 5.02 g, showing slight
difference.
We have examined the application of herbs in the five
countries and regions where traditional medicine is popu-
lar. We have confirmed that there are multiple factors,
such as history, geography, climate, and culture. Further
study is needed about the appropriate dosage of herbs used
in each setting, and the additional sources of modification.Abbreviations
TCM traditional Chinese medicine
TM traditional medicine
TOP50 fifty commonly-used Chinese herbs
KPM Kampo medicine
KM Korean medicine
CF Classical formulae.References
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